1.1.3
YPet-dnaN:tetR-mCerulean:∆Tus (oriC-dnaN:∆Tus)
The oriC:∆Tus was constructed using P1 transduction. Firstly, the FRT flanked kanR gene in the oriC strain, used during previous recombineering, was recombined out using the temperature the sensitive Flippase (FLP) enzyme expressed from the pCP20 plasmid as described elsewhere (2) . Subsequently, the FRT flanked kanR gene from the ∆Tus strain was transduced into the oriC strain. The presence of the ∆tus knock-out was verified using the oligonucleotides: 5' -GCG CAC GAT GGT CAA GTC AC -3' and 5' -TAC GGC CAG AAC AGA TGG TC -3'. The sequence of the deleted region was confirmed by DNA sequencing.
1.1.4
YPet-DnaN:oriZ (oriZ-dnaN )
The oriZ-dnaN strain was constructed previously as described in (5).
1.1.5
YPet-DnaN:oriZ :∆Tus(oriZ-dnaN:∆Tus)
The oriZ-dnaN:∆Tus was constructed using P1 transduction. Firstly, the FRT flanked kanR gene in the oriZ strain, used during previous recombineering, was recombined out using the temperature the sensitive Flippase (FLP) enzyme expressed from the pCP20 plasmid as described elsewhere (2) . Subsequently, the FRT flanked kanR gene from the ∆Tus strain was transduced by P1 transduction into the out-recombined oriZ-dnaN strain.
The presence of the ∆tus knock-out was verified using the oligonucleotides: 5'-GCG CAC GAT GGT CAA GTC AC -3' and 5' -TAC GGC CAG AAC AGA TGG TC -3'. The correct deletion of the tus gene at the desired region was confirmed by DNA sequencing.
1.1.6 dnaQ-YPet:oriZ (oriZ-dnaQ)
The oriZ-dnaQ was constructed using P1 transduction. The dnaQ-YPet gene from the previously constructed dnaQ-YPet strain (6) was transduced by P1 transduction into the oriZ strain (5) . For clarity this is the strain without any replisome component labelled.
The presence of the dnaQ-YPet knock-out was verified using the oligonucleotides: 5' -AAT GAC CGC TAT GAG CAC TG -3' and 5' -TTG CCT CGA CCT TCG TCA AC -3'. 
M9 growth medium used in experiments

Microfluidic device fabrication
Cells are immobilized for imaging utilizing our version (7) of a previously reported microfluidic device (8) . A detailed description of the fabrication procedure can be found in (7) . In brief, electron-beam lithography in combination with dry etching techniques is used to fabricate the structures into a silicon wafer. This wafer is subsequently used to realize a negative mold of the structures with polydimethylsiloxane (PDMS). The resulting PDMS mold is then employed to successfully fabricate the positive structures with PDMS. Subsequently a cover glass is attached, and the device is used for time-lapse experiments.
Preparation of cells for microscopy
Cells were streaked onto Luria-Bertani (LB)-plates containing the appropriate antibiotics.
Single colonies from these plates were grown in M9 supplemented with 0.3 % glycerol into the device at a rate of 0.5 mL/hr.
Microscope setup
Microscopy data were acquired on a commercial Nikon Ti microscope equipped with a custom-built laser excitation scheme similar to that reported previously (4) . A personal computer (PC) running Nikon NIS elements software is used for controlling the acquisition.
Time-lapse data acquisition
All data acquisition was performed on the previously described microscope in combination with a standard PC running Nikon NIS-elements (Supplementary Information Section 1.5).
The order and type of fluorescence excitation was dependent on the strain being imaged.
For oriC-dnaN and oriC-dnaN:∆tus cells, the cell outlines were imaged using standard brightfield illumination, and the YPet proteins were subsequently excited with the 515 nm laser line (80 ms exposure time). Time-lapse images were acquired every 2.5 min with the EMCCD gain set to 100.
For oriZ-dnaN and oriZ-dnaN:∆tus cells, the cell outlines were again imaged using standard brightfield illumination, but different laser lines were used successively to excite the different fluorescent proteins. The sample was first excited with 515 nm (YPet), then 561 nm (mCherry) and lastly with 457 nm (mCerulean) with an exposure time of 80 ms in all the cases. The intensity for all the different measurement were kept constant. The inten-sity of the 515 nm and 561 nm lasers was ∼ 5 W · cm −2 , and the 457 nm laser was set to ∼ 2.5 W · cm −2 . Intensity calibration was performed according to (9) . Images were acquired every 2.5 min. Time-lapse acquisitions typically ran overnight, and spanning ∼ 10 hrs of measurement.
oriZ-dnaQ cells were imaged using the same procedure as for oriZ-dnaN cells expect that images were acquired every 5 min.
1.7 Data analysis
Localization of foci during replication
The acquired images were analyzed with custom-written MATLAB software (MathWorks)
in combination with imageJ (10) as reported previously (4). Briefly, we correct for uneven background and illumination heterogeneity per image. Subsequently, we detect foci in each bacterium that have an intensity above the cytoplasmic fluorescence intensity as defined by the median of the total cytoplasmic signal. The detected foci are localized in each individual image by performing a maximum-likelihood estimation (MLE) of a two-foci Gaussian fit (11) (12) (13) . The resulting fits are evaluated by rejecting the secondary fit if it is off-range, too weak compared to the brightest focus or to the total fluorescence intensity.
Time-resolved representation of foci positions
To study the temporal behavior of the replisome and chromosomal loci, it is crucial to be able to evaluate the process of focus separation during replication. Obtaining average values of focus separation is somewhat impeded by i) the wide spread for individual cells in the appearance of 'one focus' and 'two foci' observations and ii) the limited optical resolution to be able to discriminate one focus, from two closely adjacent ones. To minimize the influence of these factors, we proceed as follows when constructing averaged time-resolved position traces as in Figure 3A , 4B of the main text. First, for each individual cell, we normalize the time axis such that t = 0 corresponds to the moment of initiation, as determined from the first emergence of a focus, and that t = 1 amounts to the last time point that one or two foci are observed. Secondly, we plot the average position for the cases of one or two foci respectively per normalized time. The size of the marker represents the percentage of cells found in this state.
Calculating the average replisome velocity during replication
We calculate the average replisome velocity in our experimental conditions by making use The difference between the means of the two distributions is < 6%. While the error bars are more substantial for this DnaQ-YPet experiment compared to the YPet-DnaN epxeriment, a result of lower signal and reduced statistics. The mean number of DNA-bound DnaQ-YPet thus appears unchanged after ori1 -mCherry has been replicated, i.e. after the CW replisome has encountered the Tus-terC roadblock. 
